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[ Abstract | Objective: To study the protective effect and mechanism of salidroside on
lung tissue of rats exposed rapidly to high altitude. Methods: Thirty-six Wistar male rats
were randomly divided into blank control group, model control group, Rhodiola rosea
capsule (137 mg/kg) group, salidroside low-dose (14 mg/kg), medium-dose (28 mg/kg) and
high-dose (56 mg/kg) groups, with 6 rats in each group. After 5 continuous days of drug
administration in the plain lab, rats were rapidly moved to 4010 m plateau field lab. After
exposure to hypoxia condition for 3 days the blood gas indexes were detected; the serum
levels of inflammatory factors were measured by enzyme linked immunosorbent assay
(ELISA); the oxidative stress index of lung tissue was measured; the pathological changes
of lung tissue were observed by microscopy with hematoxylin and eosin (HE) staining; and
the expression of occludin in lung tissues was determined by western blotting. Results:
Compared with blank control group, arterial oxygen saturation (Sa0Q,), arterial oxygen
partial pressure (Pa0,), blood pH, standard bicarbonate (SBC) and actual bicarbonate
levels in model control group were significantly decreased, and hemoglobin level was
significantly increased (all P<0.05). In the model control group, the contents of mast cell
protease (MCP) 1, interleukin (IL)-6 and IL-1B were significantly increased, while the
contents of interferon-y were significantly decreased (all P<0.01). The contents of
glutathione and total superoxide dismutase in the lung tissues of model control group
were significantly decreased, while the content of malondialdehyde was significantly
increased (all P<0.01). After Rhodiola rosea and salidroside were given, Sa0,, pH,
hemoglobin, SBC and actual bicarbonate were improved compared with the model control
group. Compared with the model control group, the Rhodiola rosea group and salidroside
groups had different degrees of improvement in the contents of the above inflammatory
factors and oxidative stress indexes, and the salidroside groups had better improvement
in MCP-1 and IL-6 than the Rhodiola rosea group. HE staining showed that, after the
administration of Rhodiola rosea capsules and salidroside at low, medium and high doses,
the hypoxic injury was significantly improved, the cell wall gradually became thinner,
and the alveolar wall gradually became complete. The expression of occludin in the
model control group was lower than that in the blank control group (P<0.05), while the
expression of occludin in the salidroside high-dose group was significantly higher than
that in the model control group (P<0.01). Conclusion: Salidroside can improve the
abnormality of blood gas index, hypoxia symptoms and acid-base balance disorder,

dysregulation of inflammatory factors caused by hypoxia in rats, and improve lung tissue
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injury and oxidative stress injury, which has a protective effect on lung tissue injury of
rats exposed rapidly to the high-altitude plateau, and the effect is better than Rhodiola

rosea capsule on the whole.

[ Key words | Salidroside; Hypobaric hypoxia; Lung injury; Inflammatory cytokines;

Oxidative stress; Occludin; Rats
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[ 45B81E ] G A~% (interleukin, IL); 24 % 9% 3T 2 % (radioimmunoprecipitation assay,
RIPA) ; Aok i3 -2049 Tris 2 42 7 i& (tris buffered saline with Tween-20,TBST) ; %4 &4t
Wy ACEE (total superoxide dismutase, T-SOD) ; % =& (malondialdehyde , MDA ) ; &t H
Bk (glutathione , GSH ) ; A& K 40 it 2% & B (mast  cell protease, MCP) ; B&J¢ %, 7% "R P 3K 55
(enzyme linked immunosorbent assay, ELISA ) ; F AAF—# 41 4 &, (hematoxylin and eosin
staining, HE 4 &, ) ; 3 bk £ — B A2 5~ JE (arterial blood carbon dioxide partial pressure,
PaCO,) ; 3 bk $2. 8.5 /E (arterial oxygen partial pressure,Pa0,) ;4% £ 8% 82 £ 3 (standard

bicarbonate , SBC) ; 31 Ik f2. 2464 B (arterial oxygen saturation,Sa0,)
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Table 1 Resulis of blood gas indexes of rats in each group

(n=6,x £5)
4 5l Sa0,(%)  PaCO,(mmHg) PaO,(mmHg) MG  MZIZE A (/L) SBC iﬁiﬁ‘?ﬁﬁﬁ
25 P 0 R4 9590+1.86  40.53+6.60 83271265 742+005 12583+842 2683+536  26.73+6.37
Ky IR 86.05+3.54"  39.05+7.07 6320+11.24" 722+024" 13750+3.02° 18.55+839" 18.72+9.20
e N e il 88.75+1.14"  37.03+4.27 58.63+1.77°  735+001" 12250+8.60° 21.10+1.78° 20.67+253"
STE AR ] 87872260 4187319 5687358  736+003" 13283:842° 2370:234 2415262
ERAhAREa 8908173 42554214 5808+342°  739:003° 12583+10.82° 2530+223" 2578+2.46"
SRR AR 89-83£240"  4178£3.62 6053+620°  738+001" 13050+9.18  24.47+189" 24.83+242

523 [ BRI, " P<0.05 ; SH RIS TRZH LT, *P<0.05 ; 54T 5t R LL#E | “P<0.05. Sa0,: Sk A FIE ; PaCO, ; 3k i —
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Table 2 Contents of serum inflammatory factors and oxidative stress-related indexes in lung tissues of rats in each group

(n=6,x £5)

a3 MCP-1(ng/mL)  IL-6(pg/mL) “(’ljjf IL-1B(pg/mL)  GSH(gL) (U;lr;i;oﬁpﬁ) (anO'l)/ﬁl b
25 (IR 10.34 +3.28 30.19£10.67  70.69£23.64  8.65+3.05 9.04x123 366035  1.08x0.08
RN HRZ 3538228 142544389  21.87+1223" 2270+740" 5.62+021° 237:057  1.32+0.10"
AR SNe 2l 33.03+4.59  12330+63.13°  3826+22.35 1023+6.10" 7.46+1.87% 295+051"  0.95+0.07"
TEFANAEg 1927324 3570£2222% 2711987 7.23+293" 744057 354+039" 1.15+0.18"
srERAF R 2743 £2.00 49.64 + 18.84*"  58.76 +28.84  13.56+5.65° 8.94x145*> 328:044*  1.15+0.06"
STEFAE AR ] 17.88£3.66™°  2055+893" 34072564 8.51+484" 10.14+092° 340+032°  092+0.12"
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Figure 1 Pathological sections of lung tissues of rats in each group (HE staining)
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Figure 2 Expression of occludin in lung tissues of rats

in each group
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